ATP hydrolysis by ORC catalyzes reiterative Mcm2-7 assembly at a defined origin of replication.
The origin recognition complex (ORC) is a six-subunit, ATP-regulated, DNA binding protein that is required for the formation of the prereplicative complex (pre-RC), an essential replication intermediate formed at each origin of DNA replication. In this study, we investigate the mechanism of ORC function during pre-RC formation and how ATP influences this event. We demonstrate that ATP hydrolysis by ORC requires the coordinate function of the Orc1 and Orc4 subunits. Mutations that eliminate ORC ATP hydrolysis do not support cell viability and show defects in pre-RC formation. Pre-RC formation involves reiterative loading of the putative replicative helicase, Mcm2-7, at the origin. Importantly, preventing ORC ATP hydrolysis inhibits this repeated Mcm2-7 loading. Our findings indicate that ORC is part of a helicase-loading molecular machine that repeatedly assembles Mcm2-7 complexes onto origin DNA and suggest that the assembly of multiple Mcm2-7 complexes plays a critical role in origin function.